An efficient and enantioselective approach to the azaspirocyclic core of alkaloids: formal synthesis of halichlorine and pinnaic acid.
A novel, highly stereoselective synthesis of an azaspirocyclic core, which contains four stereogenic carbons consistent with structures of natural halichlorine and pinnaic acid, is presented. Lipase PS-catalyzed selective acylation, asymmetric methylation on the alpha-methylene of the bicyclic lactone, and an asymmetric Michael addition of the tertiary nitro cyclopentane were concisely used to conquer the challenging problem of successfully constructing the C9 quarternary carbon center with complete stereocontrol. The spiropiperidine ring was formed by reduction of the delta-nitroketone, intramolecular condensation, and then highly stereoselective reduction of the cyclic nitrone with NaBH(4). This spirocyclic core is a key intermediate in Danishefsky's synthesis of pinnaic acid and halichlorine.